JAIST Repository

https://dspace.jaist.ac.jp/

Title goboooooooooooa

Author(s) oo, 00

Citation

Issue Date 2009-03

Type Thesis or Dissertation

Text version aut hor

URL http://hdl.handle.net/ 10119/ 8142
Rights

Description Supervisor: gooooono, ooooopo, 00

AIST

JAPAN
ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



O o0 o o

Juogdootdbooduood

gobboooogbbodad
gobbbog obooodon

oo oo

20090 30



O o0 o o

Juogdootdbooduood

oooo OO 4Odo od

oooooo OO 0o od
oooo o oo adaod
oooo OO 0000

gobbobooodgbbodd
gobobbog bobooodn

07100550 0O O U

gooo: 20090 20

Copyright (© 2009 by Keita Nogi



ud

gbboggbo2uggbboggobbbuooobbbooobbooobbobiiood
gbogbobodboobbouoobbooboobbooboobobobooboon
gbooboooobboboooon
gbouogbbboobobuoobbodbobuoobbodoboboouoobboobood
gboogobuodgbooobuogbboobuoobboobobodgbooobooon
gbogbobodgboobobuoobboobuoobbboobbodbooobaoon
gboogobodbooobuogbbooboobboobobodgbobuooboon
gbbuoggbboodbbuooobboodobddtdrnxebbooobbood
0000000000 O(R*yn)DODODDODDOODO0ODODDOOOOOO



HRN

010
1.1
1.2
1.3

020
2.1
2.2

030
3.1

3.2
3.3

040
4.1
4.2

0s50

gooog .

ggooood
oo ... ..

3.1 O0O0OO oo
3.1.2 000000 .00

gpoooogood
gbooobogn

L e
OO0 e

331 O0O0O0O ..o e
332 UOU0OO0OO0OOOOODODODO .o oo

ggooood
gobooood
gobobog

goon

ERN
L e

24
24
25

28



10 tood

1.1 00000

gboboodggolbugg2pbbugobbbouoobbbuodbbool1od
gbobboggobobugobboglibooggoobblodbboooobobD 2000
gbobbuoooobbiliboooobbbuoobbboooobbboogoo

O O 00| 42[1]0|0|0|0O
oo qeeo| [1/o/oli]1]0
e ocle/@eo| [1|0]1|2]1]0
Ol1e @ e&©| |O0|0|1]2/1]0
O e e e e (O1|1]1[1]|0
O|l0|0|0|eo| |[0|o|o]o]1]|0
() 0000000000 (hyDOOOOOOOOOoOOooooo

g lil:20000000000000000000

0000000000000000000000000000000000000000
00000 [))2000000000000000000000000000000(n*)0
0000000000000000000000000000000000000199500
199600 000000000000000000000199500 00000 Kirkpatrick[3]
00000000000000000000000000019960 0 Hirata4]0000
000000000000000000000000000000000000000 2
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000



googobbbodgobooobuoobboobbooobobuoobbooboon
gbbobuoooobbbuooobbboooon

1.2 00000

gboogoobbogbbogbboogbooooboboobb20bbodgbood
gobboboboboboobobbbbbbbboboootouugooooooooooooon
gooooobbobbobboboobbbobbbbbbodooooodgdnxngon
gbbbodboobboobboobuoobbooboobbodobobooboon
0000000000000000000000000000 O(»YhYOOoOooOooooo
OobooOoboooo0oboOoAUbOODOOOODOOOOD2000000000DO
000000000 AOD0DOOOODODOOOOOMM)0DODOOOODOODOOO
00000000 RO ROO0D0O0O0O0ODO0ODOOOOOOOMYYODOODODOODOO
gboooggboo20boogbobbogbbbbuoobboobbuoobboobon
gbooobobobobobooooboboboboobooooboobobbobo
gboogobodbogbboobbooboba20b0bbodgbooobuoobood
obooboobo

1.3 000000

000000020000000000000NLNDODO (Nearest Larger Neighbors) [
godds3guuouoooobboooogouooooo4bbbboooooo
guoddoooooobbbbooooon



020 NLNOO

2.1 O0O0OOO

nxnO00000ADDDO000O0O0O0OOOOO (4,)00000A(G,/)00000

0000000 (5,/)0000000000000000000000000L,000
000000000L,00000000000000000000000000000
000000000000000000000000000000000000000O0
000000000000 (4,4),,7)0000 d(G,4), @, 7))00000d3,5), 7))
0000000000

d((i, j), (@', ') = max{li —i'[, |7 — j'I}.

00000 (4,/)0000000000000 (¢,)00000 D(,)0000000
00000000000000000 POOOOO

(. AGj)0DO,
D@”_{mMﬂmﬁwuw\M%ﬂ>A@ﬂ% Joon.

662|965 TEREREARRE
419198209 1| o#2|1]1]3
8|6\ | 1[1]4 1 IERERE
2 | 2[T0|5 2|1 - 1 oo 1[1]1
1146|677 1111 ]2]3
2175417 1l2|1]1]1]3

() 00000000 A ()00 ADDDOOOOOOD

U21:0000000000000

OOob0o0z21000000000 ADO0DO0ODOOOOODOODOOOODODbDOO20
2000000090 bbUoobbUoooboobbOoobboo40 30000100



0000000000000000000000000001000000000200
0000000 L0000 d((2,2),(4,3)=20000D(2,2)0 2000000000
0000000000000000000000

22 0O00O0O0OO

DooboboobobobibdbL,buboobobuoboboboboobobd
Oo00o0o0ooooooooooooooo (G,j) 000000 L, 00000ooo
obobobobooboboobobuoobobooo220b0000000000
00000000000000000000RnxnO00000000000 O(R*)0OO
000000000000 O(MY)ODODDODO0ODO0D0D0O0D00D0N000D,00o00a
OHOOODoDOoOOoOOoOUoOoDoDOooOOoUOUOOoOoDooOoOoUoOooooooOoooooo
gbodgbbbodboobboobuaboobbodoboobboobooboon
gbobobooooboboood

0 . n-1
O[5 |95 |92|95(|5]|5 |5
3 0
9 0
E 5 . 5 . 5
9 0
9 0
n-115 (5 [5 [5 |9 |9 |7

022 OMYO0000nxn0000



30 oot

L.,OOODOOONLNOODOOD O(n®?y/n) 0000000000000 DOODOOOO
0000000000000 0000000oO Bo

3.1 OO

3.1.1 0OO0O0OO0

00000020000 y000000000000000000000000000
000000000000 yO0000000O0000000000000000000
00000000000 00000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000000000000000000000000000000
00000000000 00000000000000000000000000000
0031000000000000000000 p=(ps,p,)00000p*:y=pez—p,
000000000000 000000000000000000!6:y=mz+b000
000 =(m,—b)000000000

Yy
// -
o _py
p(p.-p,)
P :Yy=px-p,

g3l:0buggobboodad

gobodgbobogboobobuoobooobuoobbooboobboobboo
gboobuodgbbodbbooboobbuoobbodbbooboobobbodon



O000p=(p.,p,) 000000000000 !:y=me+b000000000000
gbobobooogobobod

e p/000O0O0ODOD O p OO0 OOOOOOODOOOO
pEl&SIeph

e p0 (000DO0ODOD D 0O0OD0OODOODOODOODODOO
Dy > Mpgy +b & —b > p,m — p,.

3
®
3
f
\VZ
\
o)

U 3200000000000

gbudbobobbodboobuobbobobooboobbooboboobbod
gboogobuogbbogboobuogbobooobobooobuoobbooboon
gbogbodboobbuoobboobuoobbooboobbodobbobooboon
gbooooggoood

3.1.2 0O00OO0o0nd

0000000000000 R0000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000»00000000000000y = —000
0000000000000000000000000000000000000000
O0POP:y=(x—2)'+y0000000000000000000000000
O0D000000y=(z—x)’+y0y=(—2;)*+y,00000000000000
Oy=(z-2)+y —-000000 —-000y=(r—2;)?+y, 0000000000
0000000000000000000000000000000000000000
D000D00D0D0D0DD (O 3.3)0



() 0000000 (byDDOOOOOO

g 33 0o0u0an

Dobooboopoobooouoooooooooooooobobobobobgobobd
ooobogbobobobobobobouooboobobobobobobooboobooboog
obobobooboboobobobooboboobobobos34b00b0Oobo
gbobooboobooboobuoobooboboboobooon

W e Y/

() JO0000O0 (bhyOoOooooooooo
O

034 0000b000b00b0bo0bboobon



3.2 UOOoUooogn

00000 (5,/)0000 k00000000000000000000 M(,5) 00
0000000000000000000000000000000000000000
00000 (,/)00000000000000400000000000000000
000 Hy(i,§),Vi(i,7) 000000HG,5),Ve(i,j) 0000000000000000
000 M(i,/)000000 H(i,5),Ve(i,j) 00 My(3,/) 000000000 (O 3.5)0

Hy (i, j) = max{A(i, j') | [7 = j'| <k},

Vi(i, j) = max{A(#, j) | [t = '] < k},
Dobdbdooooobodgbodobdoooooogodn

000 A(4,j) 0000000000000 000O0O0O00O00OOOOODOODOOO
0000000000 A(G,;)00000000000000000000000000
000000000000 000000000000000H((i,7),Vk(4,j)000000
00000000000 H,O0V,0000000000000000Mi(i,j)00O0O0O0O
My(i,7)0 A(i,7) D0000O0OM,(4,j) 000000000000 0O0O0O0O0OO kOOO
oooooooooouooDG,y)0D k000000000 DO0OCODOOUO0ODO EODOOO
OO00b0o0obO0obobOOob0oooobOooboOobbobobooboooOobDO Algorithm 10
gogd



ik
§ (i) (i)
jk : j+k
— fommmmmmm e
i+k
() 00000000000 (bhy0DOODOOOOO0OOO
000000 He(i,j). 000000 Vi(i,j).

(i) L Vi(ij+k)

(¢) (4,) D000 Lo 000 k0ODO0ODOO
goooob.dodoooooooooooo

O 3.5: Hy(i,5),Vi(i,j) OO0 My(i,5) 000



Algorithm 1 00000000
O0:nxnO0000 A
od.oo0od D
for each (i,j) € A do {
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}
for k =1tondo {
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Algorithm 2 00O 00O O0O0OOOODO

BasicProcedure(N, M, A, D)
OOONxNODOOODO ADODOOOO M
ooooooo D

0oo:

for (i,j) € A do {
Ho(i, j) = Voli, j) = Mo(i, j) = A(i, )
D(i, )

}

gboood:

for k=1 to M do {
for (i,j) € Ado {
Hy(i,7), Vi(i, ), Mi(i, ) DD O O
if My (i,7) > A(i,7) and D(i,7) = oo {
D(i,j) =k
}
}
}

=
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Algorithm 3 O(n?y/n) 000000000
(010000)
OO000OnxnOO00O0O0 A
0 BasicProcedure(n, [\/n|,A,D) 000000
(0 20000)
oo BOOO:
for ip = 1to [\/n] do {
for jp = 1to [/n] do {
Blip, jp) = max{A(i, j)|(is—1)[vn] <i<ip[vn],(js—D[Vn] <j <js[vn]}
}
}
Basic Procedure([y/n], [v/n],B,D) 0000
guoooooo:
for (ip,jp) € B do {
R;:O000000000DODODOODOOODOODbDOO0
for (i,7) € (ip, jp) do {
if D(i, j) = oo {
R, Ry, R,000000000000000
D(i,j)=00000000000
}
}
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0000000000000 000000000000000 O(n?yn)0000O0O0OO
goobogbbodgobooobuoobbooboooboooboobbodoon
000000000000000000000(R) 0000000000000 000OO
00000000000000000(R?/n) 0000000000 DOODOO0OOOOO
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0000000000 1000000000 Algerithm 100000000 O(n*)00
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Algorithm 3000000 [a] x [y 00000000000000000000
0000000000000000000000000000000000000000
00000000000000000000

4.1 0O0O0O0OOOOO

Algorithm 3000000 [o] x [y 00000000000000000000
O[¢n]x[¢n|0000000000000000000000000 O(Vs2)0000
00000000 OKWr) 0000000000000 410000

in Un
D —— vn
vl ] L I [ 1
............ W eomy ] o
\/; buckets W buckets
(a) [Vn] x [V OOO (0000000000

04100000
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4.2 0OJO0OOOO

0000000000000 Algerithm 30000000000000 100000
O(r*¢Yn)00000000000000 R,000000000000 O(»2)00000
00000000000000000 R,R,0000000000000000000
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O(r¢/n)000000000000000000000000000000000000
0000000000000000000000000000000000000000
0oo

O | O | 1O O of i ‘e i I O0f 0! i
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Algorithm 4 O(n?¢/n) 000000000
(010000)
OD000OnxnOO00O0O0 A
0 BasicProcedure(n, [¢/n],A,D) 000000
(0D 20000)
OO0 BpO0OO:
for iz = 1to [/n] do {
for jp = 1to [/n] do {
Blip, jp) = max{A(i, j)|(is—1)[Vn] <i <ig[Vn], (js—1)[Vn] <j < js[Vnl}
}
}
ggodoooooobobbbuooooo
Basic Procedure([¥/n], [¥/n]>,B,D)0 000
goooooo:
for (ip,jp) € B do {
R;OO0O0O0O0ODOODOOO0O0ODLObOOOOoobDbOD
00 ppogoboboboooon
Ud R, OU00D0DODO0O0O0On
for (i,j) € (ip, jp) do {
if D(i,j) =o00{
R, R, R:OODO0O0OOO0DOOO0OOODOO
D(i,j)=00000000000
}
}
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0000000000000 ooo®)oooo

000 01000000000000000000 [¢] 000000000000
00O0(R2Yn)00000000000000000
0000200000000000000000000 [¢]x[¢] 0000000
00000 O(Wat)OOOODO
00 R 0000000 RO000000000O(KW.?)0000000000000
0000000 ROO00O0O000O0O(MOO0OO0OO0DOOO0OONON0OOO000O
0 (ip,jp) 000000 R,000000O00000O00B(Ej5)0000000000
000000000000000000000000000000000 RO00O0
000000000000 O(YrO000000R 00000000000000000
0000000000000 Oy OO00000000000000000000 R,
0000000000000 O(rO000000000000000000000000
00 O(Wr)0DDODDOOOODOO0 RODODOOO00O0OOO0O000OO0000000
0000 O(2¥n)00000000 R,OODOOOO0O0OODOOONOOOOOOOO0O
0000000(nR2Yn)00000 R,00000000000000O000000000
00 R;0000000000 (ip,j5) 000000 RO0OOOO0000 O(Vr2)ODO
000000 100000000000000000000000O0(Vx2)000000
000000000000000000000000030000000000000
000000000000 O0(KW.?)000000000000000000000000
00000000000000O(YO000000000000000 [¢¥r]000
0000000000000000000000O0(VA?)00000000000000
O(WrHO0ODDOOOODO(R)ODOOO0 R,O0000000000000000000
00000000 R, R, Rs000000000000000000000000000
0O(R2¥Yn)0000000000000000000000000000000000
0000000000000000000000000000000000(r?)0000
000000000000000000000000000000(?*¢r) 000000
00000000000000000000
0000000000 1000000000 Algorithm 100000000 O(r?) 00
0000020000000000000000000000000000000000
0000 O(ve?)O00 R,000000000000000000000000 O(n?)
00000000000 R,R,00000000000000000000000(nyn?)
0000000000000000000O0®)0000M
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00000000000000000000000000000(R*Yn)00D000O0OO
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0000000000000000000000000000D00000 O(PY) 0000
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